Safety and efficacy of subcutaneous adrenaline as a treatment for anaphylactic reactions to polyvalent antivenom
Antivenom serum (AVS) is widely accepted as an effective form of treatment in snake envenoming [1] . However, anaphylactic and pyrogenic reactions are common for both polyvalent and monovalent AVS [1] [2] [3] [4] . Many premedications including antihistamines and hydrocortisone have been used to minimise such reactions without much benefit [2, 3] . Premedication with low dose adrenaline subcutaneously (sc) has shown a significant reduction of the acute adverse reactions to AVS [4] . A major concern with the use of adrenaline pre-treatment is the risk of intracerebral haemorrhage and the potential danger in children, pregnancy and in heart disease [5, 6] . Published data on the safety of adrenaline in the treatment of established AVS reactions are sparse. Accordingly, we planned this study to assess the safety and efficacy of adrenaline as the sole treatment of moderate to severe AVS reactions. The sc route was used because it was considered safer than the intramuscular (im) route.
This study was conducted at the General Hospital, Anuradhapura, in the North Central Province of Sri Lanka from April to May 2002. The subjects were 36 patients who had developed reactions to the polyvalent antivenom (lyophilised enzyme refined, manufactured in India, Batch no: AVS30-2001).
The reactions were catergorised as mild, moderate and severe based on the criteria of a former study [3] . Twenty-one patients with moderate to severe reactions qualified to receive adrenaline. The AVS reaction profile, the blood pressure and the pulse rate in particular, was recorded just before the treatment and observed for 2 h initially and 4 hourly for 48 h. These reactions were treated initially by discontinuing the AVS infusion temporarily and administering 0.5mL (1:1000) of adrenaline subcutaneously. Data such as age and sex, previous history of eczema, catarrh, urticaria, allergy, nature of the snake bite and other medical conditions were also recorded. Mean values of the pre-treatment and post-treatment blood pressure, pulse rate and time of blood pressure rise were calculated. The mean difference between pre-and post-treatment systolic BP, diastolic BP, and pulse rate were compared by using paired t-test. Data analysis was done by using the Windows-based SPSS statistical package, standard version 10.0.1.
The severity of the AVS reactions were: mild 15(28.8%), moderate 19(36.5%) and severe 2(3.9%). The 21 cases (17 males) with moderate to severe reactions who qualified to receive adrenaline had a mean age of 34.2 years (range 18-55). The mean blood pressure values and mean pulse rates of pre-treatment and post-treatment were tabulated (Table 1 ). The differences between the pre-and post-systolic BP, diastolic BP and pulse rate were statistically significant with p values < 0.001 (Table 2) . 
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The mean time of rise in blood pressure was 10.24 min with 95% confidence interval of 6.63 to 13.85. The other reactions have taken a variable duration of time to recover, itching and urticaria taking longest duration. All the patients recovered uneventfully. The management of AVS reactions has become a part and parcel of the management of snake envenoming. Adrenaline, an α α α α α-and β β β β β-adrenoceptor stimulator, given im is the drug of choice for anaphylaxis in general, because of its cardiovascular and bronchial effects and the speed of action. It may also stabilise mast cell membranes and reduce the release of vasoactive autacoids [6] . These pharmacological effects are generally beneficial, but could be harmful occasionally if absorption of the drug occurs fast particularly by im route. In this study, we used the sc route instead of the im route. Table 1 Our study provides data to show that adrenaline sc is an effective and safe method of treating AVS reactions. It normalised the blood pressure and pulse rate in moderate to severe AVS reactions without causing a surge of blood pressure or tachycardia. Despite observed immediate blood pressure rise, normalisation of blood pressure occurred gradually (mean 10.2 mm), which could be considered beneficial as a sudden surge may lead to intracerebral haemorrhage.
Subcutaneous adrenaline is effective in normalising blood pressure and pulse rate in moderate to severe reactions to antivenom serum without causing adverse reactions such as surges of blood pressure or tachycardia.
